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[0001] The present invention is directed general to 
chem.cal feeders. In particular, the present invenhon s 
directed to automatic chemical feeders useful fo pre 
panng a ..quid solution of a chemical material e g a 

be Un ' 9 " 3 ^ b ° dy ° f water ' wher * ^ is to 
rected.n T *» preseni inventi °n is di- 

* ° chemical 'eederih* automatically dispense 
controlled amounts of an aqueous solution of calcium 
hypochlorite in a reliable, efficient and cos eff ec V e 
mannerfortreatmentofwatersystems.e.g watertrea, 

for r 96 ' W3Ste W3ter S * Stem ^ water systems 

[0002] Chemicalfeedersforproducingaqueoussolu- 

ZT ° r a ' er treatin 9 aoents -» well known and a e 

ent rot " f or th * diSinfecti °n of efflu 

of w IT in 6 ! 396 treatment P ' antS ' f0r the chl -ination 
of water ,n sw,mm,ng pools and hot tubs, and for the 

d hvery of other watersoluble chemical, to aqueo s 

stn Jf Tr t6r SyS,6mS - Chemical ^ers de 
signed for the disinfection of effluent from sewage treat 
mem plants have been designed to overcome the draw- 
backs of prev.ous chlorine treatment systems, whic re- 
quired extensive daily attention by operators in order To 
achieve acceptable disinfection of the sewage plant ef 
fluent. Chlorine and other sanitizing chemical u ed 

l^TT? P00 ' h0t tUb a PP' icati0 ^ to control the 
growth of algae and other organisms in the water The 
concentration of the sanitizing chemical in a body of wa 
ter, e.g., a swimming pool, must be kept between the 
ccncentration .eve, that is effective to e'liminaTaJae 
and other object.onable organisms and below the con 
centrat,on level that is harmful to the user. Consequent 

d' Smf eed ? ^ tfea,in9 b ° dies of ^ . 
9.. summing pools and hot tubs, have been desianed 

tlt q V 'a Q Vnt e Sh ° rtCOmin9S ' * 9 " Wide Varia "n 
treating agent concentration, that typically accomoanv 

cTr' tt ent> es - manuai chio - ati - sss 

e sTor t I'' 1 ' 0 "' EXamP ' eS ° f 6XiStin 9 -^mical feed- 
ers for treatmg aqueous streams and / or bodies of wa- 
ter, e.g sewage effluent, pools and hot tubs can be 45 
found ,n United States Patent Nos 3 595 786 

[0003] one difficulty associated with some of these 
pnor art designs is that they can result in the build up of 

lead to potent.ally dangerous conditions in the event the 
chem,cal feeder ruptures or is inadvertentfy opened 
white pressunzed. An additional disadvantage of some 
of the pnor art chemical feeders is a build up of chenTal 
res.due wrthin portions of the chemical feeder. A ouM ss 
up of chem 1C al residue can detrimentally affect the 

c em,ca. delh^ery rate of the feeder, eventually requiri^ 
-t «o be taken off-line and cleaned. These dWicu.2 maj 



significantly increase the amount of maintenance re 
qu.red for operation of a chemical feeder 
0004] It would be desirable to develop a new and 

5 t on "J TT ,8eder ,hat ° Vercomes »• aforemen 
toned drawbacks of the prior art while maintain,^ 
substantially constant delivery rate of chemical treatfno 
agent. ,t wou.d also be particularly desirable t 'a, h 
a new chemical feeder be easy to use e g easv to rl 
charge with chemica. treating 'agent, and'sa 7o 
ate .'" Particular, with regard to minimizing substantial 
the build up of pressurized air therein X 
[0005] 1" accordance with the present invention there 

15 [0006] m another embodiment of the present inven- 
tory the inlet for supp.ying liquid to the chamber o, the 
housi ng , s located in a sidewall of the housing and pro 

cham b a e r Ian9ential ' CyC '° niC f '° W ° f ^ ^ 

20 [0007] In a further embodiment of the present inven- 
tion the overflow standpipe is positioned along a Zi- 
tudma, centerline of the housing, which main^ns th'e 

25 [0008] The features that characterize the present in- 
ven ion are pointed ou , ^ ^ P ^ 

wh^h are annexed to and form a part of this disclosure 
Thes and otner features rf ^ jn e. 

30 IT, the SP8Cific 0t> fe cts stained by its use 

■ wil be more fully understood from the following detaS 
descnp,,on and the accompanying drawings in wh ch 
P eferred embodiments of the invention are |£S2 
and described, and in which like reference characters 
des.gnate corresponding parts cnaracters 

* [0009] Otherthan in the operating examples, orwhere 
otoerw.Be .ndicated. all numbers and values such as 
those expressing quantities of ingredients and reaction 
conditions, used in the specification and claims S o 
w ^understood as modified in all instances by the tl 
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Figure 1 is a partially exploded, partially cut away 
perspective view of a chemical feeder according to 
the present invention; 

Figure 2 is a perspective view of a canister bundle 
used m the chemical feeder illustrated in Figure 1 ■ 

S in th I' 9 P ' an Vi6W SChematical| y Crating the 
now , n the chemical feeder illustrated in Figure 1; 

Figures 4a through 4e illustrate charts summarizing 
expenmental results utilizing the chemical feeder of 
he present invention and comparative chemical 
feeders ,n various operating conditions and config- 



DETAILED DESCRIPTION OF THE INVENTION 

[001 1 ] A chemical feeder according to the present in- 
vention is illustrated in Figure 1 . The chemical feeder 2 
has sidewall 12 having an interior surface 50 and an ex- 
terior surface 53, and a base plate 14 having an interior 
surface 56 . Sidewall 1 2 and base plate 1 4 together form 
a housing having a chamber 62 therein. More specifi- 
cally, interior surface 50 of sidewall 12 and interior sur- 
face 56 of base plate 14 together define chamber 62. In 
a preferred embodiment, sidewall 1 2 is substantially cy- 
lindrical and constructed to have a height of 24 inches 
(61 cm) and an external diameter of 1 2 inches (30.5 cm). 
Base plate 14 is attached to interior surface 50 of side- 
wall 12, preferably at a height above the bottom end of 
sidewall 1 2 which is sufficient to accommodate an outlet 
fitting 16. In a preferred embodiment, the fitting 16 is 
positioned 4 inches (10 cm) above the bottom end of 
sidewall 12. Base plate 14 has a diameter substantially 
matching the inner diameter of sidewall 1 2, which diam- 
eter is, in a preferred embodiment, for example. 1 1 inch- 
es (28 cm). 

[0012] The specific size and shape of sidewall 1 2 and 
base plate 14 can be varied to accommodate the spe- 
cific implementation of chemical feeder 2, as is known 
to those of ordinary skill in the art. As shown, the interior 
surface 50 and exterior surface 53 of sidewall 12 are 

substantially parallel and substantially cylindrical, which 
together with substantially circular base plate 14 forms 
a substantially cylindrical housing for chemical feeder 2 
further having a substantially cylindrical chamber 62 
therein. However, the housing of chemical feeder 2 may 
be of any appropriate geometric shape, e.g., cylindrical, 
elliptical, spherical or square shaped. The shape of base 
plate 1 4 will follow the selected shape of interior surface 
50 of sidewall 12. The specific dimensions set forth in 
this specification are for illustrative purposes only. 
[0013] Outlet fitting 16 is attached to sidewall 12 at a 
side outlet opening 18, and extends within the housing 
to overflow standpipe 20. Overflow standpipe 20 ex- 
tends through base 14 along the longitudinal centerline 
of *he housing of chemical feeder 2, i.e., substantially 
parallel with sidewall 12, to substantially the top of 
chamber 62. An overflow standpipe opening 22 is 
formed at the upper end of overflow standpipe 20. Over- 
flow standpipe opening 22 is in fluid communication with 
side outlet opening 18 by means of standpipe 20 and 
outlet fitting 1 6. The level of overflow standpipe opening 
22 defines the level of fluid in chamber 62. Overflow 
standpipe opening 22 is preferably positioned in prox- 
imity to the top of chamber 62 to maintain the chamber 
substantially flooded during operation. This configura- 
tion minimizes substantially the accumulation of pres- 
surized air in chemical feeder 2 during operation. 
[001 4] A tangential inlet 24 is formed through both the 
exterior 53 and interior 50 surfaces of sidewall 12, and 
in a preferred embodiment of the present invention is 
positioned 1 inch (2.5 cm) above base plate 1 4. Tangen- 



tial inlet 24 is used to introduce liquid into chamber 62 
in a direction substantially tangential to the interior sur- 
face 50 of sidewall 12. Preferably, inlet 24 is located in 
proximity to the lower portion of canisters 34 so that the 
5 introduced liquid contacts the bottom and lower sections 
of the canisters shortly after being introduced into cham- 
ber 62. 

[0015] A lid 26 is provided to engage and close the 
upper end of the housing of feeder 2 with an intermedi- 
10 ate gasket 28 providing a tight sealing closure for cham- 
ber 62. A plurality of bolt holes 29 extend through lid 26, 
gasket 28 and an upper clamping ring 27 to allow lid 26 
to be securely attached to the housing by a plurality of 
bolts (not shown). A wide variety of other lid configura- 
15 tions may also be utilized provided they maintain a 
sealed environmentforchamber 62. For example, latch- 
es may be used to secure lid 26 to clamping ring W; lid 
26 may be threaded and screwed into or onto the upper 
portion of sidewalls 12, which would be constructed with 
20 appropriately located matching threads; or the lid may 
be secured by any of several other art- recognized meth- 
ods by which lids may be attached to a housing. It is 
contemplated that lid 26 may be eliminated if chemical 
feeder 2 is operated in the absence of a positive pres- 
25 sure difference between chamber 62 and the environ- 
ment outside of the chamber. 

[0016] Chemical feeder 2 additionally includes a can- 
ister bundle 5, illustrated in' greater detail in Figure 2. 
Canister bundle 5 includes a circular support plate 32 
30 supporting a plurality of canisters 34. Support plate 32 
includes canister receiving holes 36, each adapted to 
receive one canister 34 therethrough. Preferably, the 
canisters are sized to receive tablets of solid chemical 
material, i.e., solid chemical treating agent, and will be 
35 referred to hereinafter as tablet canisters. 

[0017] Support plate 32 additionally includes one or 
morefluid flow holes 38, preferably four as shown in Fig- 
ure 1 , positioned between tablet canister receiving holes 
36 allowing fluid flow therethrough, as will be described 
40 hereinafter. Support plate 32 additionally includes acen- 
tral hole 40 for receiving standpipe 20 therethrough, as 
shown in Figure 1 . Support plate 32 can rest upon sup- 
port means projecting from the sidewall into the cham- 
ber, e.g., an annular ridge or series of stops (not shown) 
45 attached to or formed on interior surface 50 of sidewall 
12, and has a diameter substantially the same as the 
interior diameter of sidewall 12. Support plate 32 is pref- 
erably slidably received within chamber 62 along interior 
surface 50 for easy assembly and disassembly. 
so [0018] While four canisters are shown, more or less, 
e.g., five or three, canisters may be used. The shape of 
the canisters and support plate may also vary - the sup- 
port plate shape depending on the interior shape of 
chamber 62. The size, e.g., diameter, of the canisters 
55 may vary and will depend on, for example, the size of 
chamber 62, e.g., its diameter and height, and the size 
and shape of the chemical treating agent placed therein , 
e.g., tablet diameter. Similarly, more or less fluid flow 
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holes 38 may be present. 

[001 9] Tablet canisters 34 preferably have a substan- 
tially constant diameter along their length to be slidably 
received within tablet canister receiving holes 36 and. 
include an enlarged lip 42 either at or in proximity to the 
upper end of each canister. Lip 42 is of a diameter larger 
than that of tablet canister receiving holes 36 and rests 
against an upper surface 59 of support plate 32 to sup- 
port tablet canister 34, as schematically illustrated in 
Figures 1 and 2. Optionally, the top of each canister may 
be covered with a lid, e.g., lip 42 may also be part of a 
screw on lid (not shown). 

[0020] The interior of each tablet canister 34 is dimen- 
sioned preferably to receive tablets of solid chemical 
treating agent. In a preferred embodiment, the tablets 
comprise calcium hypochlorite and are generally 3 13 
inch (8 cm) in diameter and about 1 .25 inch (3 cm) thick. 
The bottom end of tablet canister 34 is constructed to 
support the tablets received therein. While the bottom 
end of tablet canister 34 may be solid, i.e., closed, it is 
preferred that one or more holes be present therein. In 
a particularly preferred embodiment of the present in- 
vention, the bottom end of canister 34 is closed except 
for seven 0.75 inch (2 cm) holes 44 evenly spaced apart 
in an hexagonal array with one hole 44 in the center of 
the hexagon. Additionally, six rectangular holes 46 are 
evenly spaced around the lower end or section of the 
vertical wall of tablet canister 34 with each rectangular 
hole 46 being approximately 1.13 inch (2.9 cm) wide by 
1.375 inch (3.5 cm) tall. 

[0021] Each tablet canister 34 is arranged to receive 
a stack of appropriately sized tablets and is designed so 
that the rectangular holes 46 expose the lowermost tab- 
lets) to chamber 62. The number, size, shape and lo- 
cation of the aforedescribed openings in canister 34 
may vary, depending on the size of the feeder, the de- 
livery rate and concentration of the solution produced 
by the feeder, and other such criteria. 
[0022] Figure 3 illustrates the cyclonic flow of liquid 
within chamber 62 when substantially flooded. Cyclonic 
flow is introduced through tangential inlet 24, as repre- 
sented by arrow 65, and provides a turbulent flow past 
the exposed lowermost tablet(s) in each tablet canister 
34. The cyclonic flow continues up through chamber 62, 
around and about the exterior of canisters 34 and out of 
the substantially flooded chamber 62 through overflow 
standpipe outlet opening 22. The cyclonic flow provides 
a self-cleaning action to the chamber of chemical feeder 
2 of the present invention. The cyclonic flow pattern 
schematically illustrated in Figure 3 by bold arcuate ar- 
row lines 68, minimizes, and preferably prevents sub- 
stantially, the build up of chemical residue within chem- 
ical feeder 2. As discussed above, tablet canisters 34 
are designed to preferably only expose the exterior, e. 
g., bottom and sides, of the lowermost solid chemical 
treating agent, e.g., tablets, within tablet canister 34 to 
the turbulent flow introduced by tangential inlet 24. 
[0023] Chemical feeder 2 can be connected to a 



source of fluid, e.g., a pressurized aqueous stream 
through tangential inlet 24, by means of a suitable con- 
duit, not shown. Further, outlet fitting 16 may be con- 
nected to a suitable conduit, not shown, through which 
5 a liquid stream having chemical treating agent dissolved 
therein may be transported to a point of use, e.g., a 
swimming pool or reservoir. Inlet 24 and outlet fitting 1 6 
may be provided with threaded portions or other con- 
ventional connecting means, e.g., quick-release fittings 
10 to provide connections to associated conduits. 

[0024] In an embodiment of the operation of chemical 
feeder 2 ; canisters 34 are filled with tablets of solid 
chemical treating agent and the canisters placed in sup- 
port plate 32. The entire assembled canister bundle 5 is 
75 inserted within chamber 62 such that overflow standpipe 
20 extends through central hole 40 of support plate 32. 
Lid 26 is attached to clamping ring 27, and tangential 
inlet 24 connected to a source of liquid, e.g., water. The 
liquid is introduced tangentially, and preferably under 
2 ° pressure, into chamber 62, thereby creating cyclonic 
flow of the liquid and causing the liquid to contact the 
exposed lowermost tablet(s) within canister(s) 34. The 
tablets are dissolved in the liquid which rises within 
chamber 62 and passes through flow holes 38 onto sur- 
25 face 59 of canister support plate 32. A liquid solution of 
dissolved chemical treating agent flows into overflow 
standpipe 20 through overflow standpipe opening 22 
and from there exits the feeder through outlet opening 
1 8 from whence it can be forwarded to a point of use, e 
30 g., a swimming pool, through a suitable conduit, not 
shown. 

[0025] Chemical feeder 2 and its various components 
may be fabricated from any suitable material or combi- 
nation of materials that are chemically and corrosion re- 
35 sistant to the solid chemical treating agent used, exam- 
ples of which include, but are not limited to, polyethyl- 
ene, ABS (acrylonitrile-butadiene-styrene resin), fiber- 
glass reinforced resins, polystyrene, polypropylene, po- 
lyvinyl chloride) ; chlorinated polyvinyl chloride) or any 
^ other appropriate material(s) that is chemically resistant 
to the solid chemical being dispensed, e.g., a sanitizing 
agent such as calcium hypochlorite. Other materials 
such as stainless steel may also be used, but the use 
of such material would result in a substantial increase 
45 in cost. In a preferred embodiment, the feeder is fabri- 
cated from polyvinyl chloride) (PVC), which is generally 
chemically resistant to water sanitizing chemicals, such 
as calcium hypochlorite. Plastic parts of the feeder may 
be fabricated by art-recognized methods including, for 
50 example, injection or rotation molding. 

[0026] When constructed of plastic resin material, the 
various parts of the feeder may be joined by solvent or 
heat welding or by threading. The inlet and outlet con- 
duits may also be joined to the feeder by the use of con- 
55 ventional bulkhead fittings. If a metal, such as stainless 
steel is used, conventional welding of the parts may be 
used to fabricate the feeder. Alternatively, the various 
parts of the feeder may be joined by conventional 



threaded bolts and appropriate gasketing to insure that 
s the feeder is sealed, e.g., water-tight. 
[0027] The solid chemical material., or treating agent, 
used with the chemical feeder of the present invention 
may be any chemical that is solid at ambient, i.e., stand- 
ard, conditions of temperature and pressure (STP). 
which may be formed into pellets or tablets, and which 
is readily soluble in a flowing liquid, e.g., water, at STP 
conditions. Examples of such chemicals are sanitizing 
agents, e.g., chemicals that sanitize water, such as for 
example, calcium hypochlorite, bromo-chloro hydanto- 
in : dichlorohydantoin and chloroisocyanurates; dechlo- 
rination agents such as sodium sulfite, sodium metabi- 
sulfite, sodium bisulfite, sodium thiosulfate, sodium hy- 
drosulfide (NaSH), and sodium sulfide (Na 2 S); and pH 
control agents such as sodium bisulfate, citric acid, so- 
dium carbonate, sodium bicarbonate and quaternary 
ammonium compounds, some of which may be used al- 
so as algaecides. 

[0028] It will be readily appreciated by those skilled in 
the art that the feeder of the present invention can be 
integrated into liquid, e.g., water, treatment facilities by 
appropriate piping connected with tangential inlet 24 
and outlet fitting 16. The chemical feeder may be inte- 
grated into, for example: a single pass system, e.g., an 
aqueous stream used to sanitize the surface of an arti- 
cle, e.g., vegetables such as potatoes; or a closed loop 
system, e.g., a swimming pool. In one embodiment, tan- 
gential inlet 24 is connected to a by-pass line off of a 
main liquid, e.g., water, conduit by appropriate addition- 
al conduits, thereby providing a source of liquid for treat- 
ment. The liquid solution containing chemical treating 
agent removed through outlet fitting 16 is forwarded 
through appropriate conduits and introduced back into 
the main liquid conduit at a convenient point down- 
stream of the by-pass line connection. In another em- 
bodiment, if the fluid flow in the main liquid conduit can 
be handled directly by the feeder, the feeder may be 
connected directly, i.e., in-line, with the main liquid con- 
duit. 

[0029] It is anticipated that the bolted lid 26 and gas- 
ket 2C p^angement can be replaced with other types of 
known connections for sealingly engaging a lid onto the 
cylindrical base of a housing. Such housing assemblies 
are commonly utilized in pool filter arrangements. Addi- 
tionally, the location of the inlet and outlet connections 
to the chemical feeder may be varied provided that the 
outlet from chamber 62 maintains a substantially flood- 
ed arrangement therein. The positioning of standpipe 20 
along the centerline of chamber 62 allows for minimal 
interruption of the cyclonic flow of the liquid passing 
through chemical feeder 2. However, it is understood 
that standpipe 20 may be moved to a different position 
or different orientation relative to sidewall 12, e.g., closer 
to interior surface 50. These embodiments demonstrate 
that a wide variety of changes may be made to chemical 
feeder 2 of the present invention without significantly af- 
fecting the operation thereof. 



[0030] The present invention is more particularly de- 
scribed in the following examples, which are intended 
to be illustrative only. Unless otherwise specified, all 
parts and percentages are by weight. 

5 

EXAMPLE 1 

[0031] This example represents an advantageous 
and successful operation of a chemical feeder accord- 
10 ing to the present invention. A chemical feeder, as rep- 
resented in Figure 1, was connected through a closed 
loop to a pool containing about 10,000 gals (38,000 lit- 
ers) of water, by means of suitable conduits and a pump. 
An inlet conduit was connected to tangential inlet 24 and 
*5 included a flow meter and an inlet control valve to control 
the water flow rate together with a sample valve so that 
the incoming water could be sampled and analyzed. 
Outlet fitting 16 was fitted with an outlet valve attached 
to an appropriate conduit to return treated water to the 
20 pool. By coordinating the adjustment of both the inlet 
and outlet valves, it was possible to control the operating 
pressure within chamber 62 of the chemical feeder. 
[0032] Each of the four tablet canisters 34 was loaded 
with six calcium hypochlorite tablets, each 3.5 inches (9 
25 cm) in diameter by 1.25 inches (3 cm) thick weighing 
about two-thirds of a pound (0.3 kg) and containing 
about 68 % available chlorine by weight, available com- 
mercially from PPG industries, Inc. under the designa- 
tion PPG 3 M Calcium Hypochlorite Tablets. Each of the 
30 four loaded tablet canisters were inserted into one of the 
four tablet canister receiving holes 36 of support plate 
32, and the associated canister bundle 5 was placed into 
chamber 62, followed by bolting lid 26 and gasket 28 
into place. Water flow to the chemical feeder was ad- 
35 justed to 13 gallons per minute (GPM) (49 liters/min 
LPM) and the pressure in the feeder was adjusted to 4 
pounds per square inch (27.6 kPa), i.e., relative to am- 
bient. Periodically, samples were taken separately from 
the influent and effluent water and analyzed for available 
40 chlorine by iodometric titration. The chlorine delivery 
rate at any given point in time was determined by cal- 
culating the difference in available chlorine concentra- 
tion between the effluent and influent water and multi- 
plying this value by the water flow rate through the 
^5 chemical feeder. 

[0033] The chemical feeder was operated for six 
hours per day, i.e., six hours of flow-through operation, 
and allowed to rest, i.e., stand full of water with the inlet 
and outlet valves both closed, during the remainder of 
50 the day. These operating conditions were intended to 
simulate typical pool use in which either the recirculation 
pump is off for much of the day or when an oxidation- 
reduction potential (ORP) controller cuts off the flow of 
water through the chemical feeder when the chlorine de- 
55 mand has been satisfied. During the rest periods, the 
available chlorine level within the pool of water was sep- 
arately maintained below 10 parts per million parts of 
water (ppm) by measured additions of hydrogen perox- 
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ide. 



[0034] Figure 4a is a graphical representation of the 
results obtained from an evaluation of the chlorine de- 
livery rate of the chemical feeder operated as described 
for six hours a day over a total period of four days Each 
subsequent period of flow-through operation is separat- 
ed from the previous period by breaks in the plotted lines 
in F.gures4a-4e. In Figures 4a -4e the chlorine delivery 
rate, in units of pounds of chlorine per hour (Lb /Hr ) is 
plotted versus elapsed flow time, i.e., flow-through op- 
eration, in units of hours. Also in Figures 4a - 4e the 
time that the feeder was allowed to rest, for example 
between the first and second periods of flow-through op- 
eration in Figure 4a, is indicated by the phrase "Flow off 
18 hours." 

[0035] As illustrated in Figure 4a, the first six hour pe- 
riod of flow-through operation resulted in an initially high 
chlorine delivery rate which dropped rapidly over the in- 
itial three hours and then began to level off during the 
final three hours of operation. During the second and 

third periods of six hour flow-through operation, the chlo- 
rine delivery rate was relatively stable at from about 0 2 
Lb./Hr. (90 grams/Hr.) to 0.3 Lb./Hr. (136 grams/Hr) It 
was not until the final three hours of the fourth period of 
six hour flow-through operation that the rate of chlorine 
delivery was observed to drop to nearly zero, due to sub- 
stantial depletion of the calcium hypochlorite tablets in- 
itially loaded into tablet canisters 34. 



tablet canisters 34. with reference to Figure 1 a sieve 
Plate (not shown) having a plurality of 1 .25 inch'(3 2 cm) 
diameter holes and a centrally located 1 .5 inch (3 8 cm) 
diameter hole for accommodation of standpipe 20 was 
supported within chamber 62 on a welded ring (not 
snown) at a height of 1 inch (2.5 cm) above tangential 
inlet 24. Upon the sieve plate were randomly placed 24 
PPG 3° Calcium Hypochlorite Tablets. The chemical 
feeder of Example 3 was operaled substantially as de- 

(49 LPM)" EXamP ' e 1 With 8 Wat6r flow rate of 12 Gp M 
[0039] The results of Example 3 are summarized in 
Ftgure 4c, which graphically illustrates that the initial 
chlonne delivery rate was higher at 1.4 LbVHr (635 
grams/Hr.) than that observed in Example 1 , which was 
about 1.0 LbVHr. (454 grams/Hr.), and did not reach a 
steady state until the third period of flow-through oper- 
ation. In addition, the calcium hypochlorite tablets initial- 
ly placed on the sieve plate were observed to have been 
20 substantially depleted by the end of the third six hour 
period of flow-through operation. 

EXAMPLE 4 



EXAMPLE 2 

[0036] This example demonstrates that a constant 
chlorine delivery rate can be adjusted by adjusting the 
water flow rate through a chemical feeder according to 
the present invention. The chemical feeder of Example 
1 was operated substantially as described, except that 
the water flow rate was set at 12GPM (45 LPM) for the 
first, second and fourth periods of flow-through opera- 
tion and 14 GPM (53 LPM) for the third period. 
[0037] With regard to the rate of chlorine delivery the 
same general trends were observed in Example 2 as 
were observed in Example 1 , see Figure 4b. With lower ' 
and higher flow rates through the chemical feeder the 
chlorine delivery rate was observed to be steady. 'i.e. 
plateaued, and correspondingly lower and higher re- 
spectively. More specifically, with a flow rate of 1 2 GPM 
the chlorine delivery rate was observed to be steady at 
about 0.2 LbVHr. (90 grams/Hr), during the second and 
fourth periods of flow-through operation. With the higher 
flow rate of 14 GPM. the chlorine delivery rate was ob- 
served to be steady at about 0.4 LbVHr. (1 81 grams/Hr ) 
during the third period of flow-through operation. 

EXAMPLE 3 

[0038] This is a comparative example involving the 
operation of a chemical feeder similarto that of Example 
1 but in which a sieve plate is present in place of the 



[0040] This is a comparative example in which a 
chemical feeder similar to that of Example 1 was oper- 
ated without cyclonic water flow by reversing the flow of 
water through the feeder. Prior to bolting down lid 26 
the feeder was initially filled with water. During flow- 
30 through operation, water was introduced into the feeder 
through outlet opening 1 8, passing through outlet fitting 
16 and standpipe 20, and emerging from standpipe 
open.ng 22 into the flooded chamber 62. Correspond- 
ingly, water was removed from the feeder through tan- 
as gential inlet 24. Lid 26 was transparent, allowing for a 
visual determination of the water level within the feeder, 
which was observedto remain constant and full through- 
out the course of the experiment. Otherwise, the chem- 
ical feeder of Example 4 was operated substantially as 
40 described in Example 1 with a water flow rate of 1 2 GPM 
(49 LMP). 

[0041] The results of Example 4 are summarized in 
Figure 4d, which graphically illustrates that the chlorine 
delivery rate dropped steadily over the whole of the first 

« six hour period of flow-through operation, and did not 
become steady until the third.period of flow-through op- 
eration. In addition, the calcium hypochlorite tablets in- 
itially loaded into tablet canisters 34 were observed to 
have been substantially depleted by the end of the third 

50 six hour period of flow-through operation. 

EXAMPLE 5 



55 



[0042] This is a comparative example in which a 
chemical feeder similar to that of Example 3 was oper- 
ated without cyclonic flow in addition to the absence of 
tablet canisters 34. with general reference to Figure 1 
chamber 62 of the chemical feeder used in this example 



had an innQr diameter of 11 .3 inches (28.7 cm) and a 
height of 14 inches (35.6 cm). A sieve plate (not shown) 
holding 24 randomly placed PPG 3" Calcium Hypochlo- 
rite Tablets was positioned with in chamber 62 at a height 
of 3 inches (7.6 cm) above base plate 14. The sieve 5 
plate had a plurality of 1 .25 inch (3 .2 cm) diameter h oles : 
and one 1 .5 inch (3.8 cm) diameter hole for accommo- 
dation of standpipe 20 located 2.5 inches (6.4 cm) from 
interior surface 50 of sidewall 12. The tangential inlet 24 
was replaced with a radial inlet (not shown) positioned 10 
2 inches (5.1 cm) above base plate 14, through which ' 
fluid was introduced into chamber 62. Fluid was re- 
moved from chamber 62 through an outlet approximat- 
ing side outlet 1 8 at a rate of 8 GPM (30 LPM). The feed- 
er was initially filled with water prior to sealing. Other- 15 
wise, the chemical feeder of Example 5 was operated 
under the conditions described in Example 1. 
[0043] The results of Example 5 are summarized in 
Figure 4e, which graphically illustrates that the chlorine 
delivery race was not observed to reach a steady state 20 
throughout the whole of the experiment. In addition, the 
chlorine delivery rate was observed to drop to nearly ze- 2. 
ro by the third hour of the third period of flow-through 
operation due to substantial depletion of the calcium hy- 
pochlorite tablets initially placed on the sieve plate. 25 3. 
[0044] The above Examples 1 and 2 and comparative 
Examples 3, 4 and 5 demonstrate the effectiveness of 
the chemical feeder of the present invention in delivering 4. 
a chemical treating agent, e.g., chlorine, to a liquid 
stream at a relatively constant and controllable rate. In 30 
particular, the above examples demonstrate the advan- 
tage of combining within a chemical feeder according to 
the present invention the elements of: (a) tablet canis- 
ters having a plurality of perforations in their lower por- 
tions which serve to expose the lower most tablets load- 35 5. 
ed therein to; (b) a cyclonic flow of water provided by 
tangential inlet 24. The above examples further demon- 
strate the advantage of operating the chemical feeder 
of the present invention in a substantially flooded con- 6. 
dition, which substantially eliminates the accumulation 40 
of pressurized air within chamber 62, thereby providing 
a significant safety advantage. 

[0045] The present invention has been described with 7. 
reference to specific details of particular embodiments 
thereof. It is not intended that such details be regarded 45 
as limitations upon the scope of the invention except in- 
sofar as and to the extent that they are included in the 
accompanying claims. 8 



so 

Claims g 

1 . A chemical feeder (2) comprising: 

(a) a housing having a chamber (62) therein; 55 10. 

(b) at least one canister (34) for holding solid 
chemical material supported within said cham- 
ber (62), said canister (34) having a plurality of 



perforations (44,46) in its lower portion, 

(c) at least one inlet (24) in said housing extend- 
ing into said chamber (62) ; said inlet (24) being 
situated such that liquid introduced into said 
chamber (62) through said inlet (24) is in 
spaced relationship with said canister (34), said 
inlet (24) providing a tangential cyclonic flow of 
liquid within said chamber (62), said perfora- 
tions (44,46) in said canister (34) being such as 
to expose only the lower portion of the solid 
chemical material contained within said canis- 
ter (34) to liquid introduced into said chamber 
(62), and 

(d) at least one outlet (16,18) in said housing 
through which liquid having chemical material 
dissolved therein flows out of said chamber 
(62), said outlet (16,18) including an overflow 
standpipe (20) positioned to maintain said 
chamber (62) substantially flooded with liquid 
during operation of the feeder (2). 

The chemical feeder (2) of claim 1 wherein said inlet 
(24) is in a sidewall (12) of said housing. 

The chemical feeder (2) of claim 2 wherein said 
sidewall (12) is substantially cyclindrical. 

The chemical feeder (2) of claim 2 or 3 further com- 
prising a base plate (14) attached to said sidewalls 
(12) of said housing and forming a lower end of said 
chamber (62), wherein the interior surfaces (56) of 
both of said sidewalls (1 2) and said base plate (14) 
together define said chamber (62) of said housing. 

The chemical feeder (2) of claim 4 wherein said 
overflow standpipe (20) extends through said base 
plate (14). 

The chemical feeder (2) of any of claims 1 to 5 
wherein said overflow standpipe (20) is positioned 
along a longitudinal centerline of said housing. 

The chemical feeder (2) of any of claims 1 to 6 fur- 
ther comprising a lid (26) attached, especially re- 
versibly attached, to said housing for sealing said 
chamber (62) from the outside environment. 

The chemical feeder (2) of claim 7 wherein said lid 
(26). is reversibly attached to said housing. 

The chemical feeder (2) of any of claims 1 to 8 
wherein said canister (34) and/or said base plate 
(1 4) is substantially cylindrical. 

The chemical feeder (2) of claim 9 wherein a plural- 
ity of canisters (34) are supported in said chamber 
(62). 
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11. The chemical feeder (2) of any of claims 1 to 10 
wherein said solid chemical material is in the form 
of tablets, and said canister (34) has an open top 
for receiving said tablets therein. 

12. The chemical feeder (2) of any of claims 1 to 11 fur- 
ther comprising a support plate (32) supporting said 
canister (34). said support plate (32). especially be- 
ing slideably received in said chamber (62) of said 
housing. 



w 



13. The chemical feeder (2) of claim 12 wherein said 
support plate (32) has a plurality of openings (38) 
to permit the passage of liquid introduced into said 
chamber (62). 75 

14. The chemical feeder (2) of any of claims 1 to 13 
wherein each canister (34) has a solid lid. said sup- 
port plate (32) has a diameter substantially the 
same as said chamber (62) and rests on support 
means projecting from said sidewalls (12). 



20 



15. 



The chemical feeder (2) of claim 1 4 wherein at least 
three canisters (34) are supported within said 
chamber (62), and that portion of said overflow 
standpipe (20) extending through said base plate 
(14) is connected to an outlet fitting (16). 
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Chemikalienzufuhrvorrichtung (2), enthaltend: 

(a) ein Gehause mit einer Kammer (62) darin; 

(b) zumindest ein Behaltnis (34) zum Aufneh- 
men eines festen Chemikalienmaterials, gehal- 
ten innerhalb der Kammer (62), wobei das Be- 
haltnis (34) eine Vielzahl von Perforationen 
(44,46) in seinem unteren Abschnitt aufweist, 

(c) zumindest einen sich in die Kammer (62) er- 
streckenden EinlaB (24) in dem Gehause, wo- 
bei der EinlaB (24) so positioniert ist, dass in 
die Kammer (62) durch den EinlaB (24) einge- 
brachte Flussigkeit sich mit Abstand zu dem 
Behaltnis (34) befindet, wobei der EinlaB (24) 
eine tangentiale Zyklonstromung der Flussig- 
keit innerhalb der Kammer (62) erzeugt, wobei 
die Perforationen (44,46) in dem Behaltnis (34) 
so vorgesehen sind, dass lediglich der untere 
Abschnitt des festen, in dem Behaltnis (34) ent- 
haltenen Chemikalienmaterials der in die Kam- 
mer (62) eingebrachten Flussigkeit ausgesetzt 
ist, und 

(d) zumindest einen AuslaB (16,1 8) in dem Ge- 
hause, durch den Flussigkeit mit darin gelo- 
stem Chemikalienmaterial aus der Kammer 
(62) herausflieBt, wobei der AuslaB (16,18) ei- 
nen Uberlaufstutzen (20) enthalt, angeordnet, 



urn die Kammer (62) wahrend des Betriebs der 
Zufuhrvorrichtung (2) im wesentlichen mit Flus- 
sigkeit uberflutet zu halten. 

" Che m'kalienzufuhrvorrichtung (2) nach Anspruch 

1 . bei der der EinlaB (24) in einer Seitenwand (1 2) 
des Gehauses vorgesehen ist. 

i. Chemikalienzufuhrvorrichtung (2) nach Anspruch 

2, bei der die Seitenwand (12) im wesentlichen zy- 
lindrisch ist. 

. Chemikalienzufuhrvorrichtung (2) nach Anspruch 2 
Oder 3, weiter enthaltend eine Basisplatte (14), die 
an den Seitenwanden (12) des Gehauses ange- 
bracht ist und ein unteres Ende der Kammer (62) 
bildet, bei der die Innenflachen (56) beider Seiten- 
wande (12) und die Basisplatte (14) zusammen die 
Kammer (62) bilden. 

Chemikalienzufuhrvorrichtung (2) nach Anspruch 
4, bei der der Uberlaufstutzen (20) sich durch die 
Basisplatte (14) hindurch erstreckt. 

Chemikalienzufuhrvorrichtung (2) nach einem der 
Anspruche 1 bis 5, bei der der Uberlaufstutzen (20) 
entlang einer Langsmittellinie des Gehauses ange- 
ordnet ist. 

Chemikalienzufuhrvorrichtung (2) nach einem der 
Anspruche 1 bis 6. weiter enthaltend einen Deckel 
(26), der an dem Gehause zum Abdichten der Kam- 
mer (62) gegenuber der auBeren Umgebung ange- 
bracht, insbesondere losbar angebracht ist. 

Chemikalienzufuhrvorrichtung (2) nach Anspruch 
7, bei der Deckel (26) losbar an dem Gehause an- 
gebracht ist. 

Chemikalienzufuhrvorrichtung (2) nach einem der 
Anspruche 1 bis 8, bei der das Behaltnis (34) und/ 
Oder die Basisplatte (14) im wesentlichen zylin- 
drisch ist. 



10. Chemikalienzufuhrvorrichtung (2) nach Anspruch 
9, bei der eine Mehrzahl von Behaltnissen (34) in 
der Kammer (62) gehalten wird. 



11. Chemikalienzufuhrvorrichtung (2) nach einem der 
50 Anspruche 1 bis 1 0, bei der das feste Chemikalien- 
material die Form von Tabletten aufweist und das 
Behaltnis (34) ein offenes Oberteil zur Aufnahme 
der Tabletten darin aufweist. 

55 12. Chemikalienzufuhrvorrichtung (2) nach einem der 
Anspruche 1 bis 11 , weiter enthaltend eine Trager- 
platte (32), die das Behaltnis (34) tragt, wobei die 
Tragerplatte (32) insbesondere verschiebbar in der 
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Kpmmer (62) des Gehauses aufgenommen ist. 

13. Chemikalienzufuhrvorrichtung (2) nach Anspruch 
12, bei der die Tragerplatte (32) eine Mehrzahl von 
Offnungen (38) aufweist, urn den Du'rchtritt von in 
die Kammer (62) eingebrachter Flussigkeit zu er- 
moglichen. 

14. Chemikalienzufuhrvorrichtung (2) nach einem der 
Anspruche 1 bis 13, bei der jedes Behaltnis (34) ei- 
nen festen Deckel aufweist, die Tragerplatte (32) ei- 
nen im wesentlichen gleichen Durchmesser wie die 
Kammer (62) aufweist und auf Tragereinrichtungen 
ruht, die von den Seitenwanden (12) vorstehen. 

15. Chemikalienzufuhrvorrichtung (2) nach Anspruch 
14, bei der zumindest drei Behaltnisse (34) inner- 
halb der Kammer (62) getragen werden, und der 
Abschnittdes Uberlaufstutzens (20), dersich durch 
die Basisplatte (14) hindurch erstreckt, mit einem 
AuslaBfitting (16) verbunden ist. 



Revendications 

1. Dispositif d'alimentation (2) en produit chimique, 
comprenant : 

(a) un boTtier comportant une chambre (62) en 
lui, 

(b) au moins un recipient (34) pour contenir une 
matiere chimique solide supporte dans la 
chambre (62), le recipient (34) comportant une 
pluralite de perforations (44, 46) dans sa partie 
inferieure, 

(c) dans le boTtier, au moins une entree (24) 
s'etendant dans ladite chambre (62), I'entree 
(24) etant situee de facon a ce que du liquide 
introduit dans la chambre (62) par I'entree (24) 
soit en relation ecartee avec le recipient (34), 
I'entree (24) procurant un ecoulement cycloni- 
que tang^ntielle de liquide dans la chambre 
(62), les perforations (44, 46) dans le recipient 
(34) etant telles qu'elles exposent uniquement 
la partie inferieure de la matiere chimique soli- 
de contenue dans le recipient (34) & du liquide 
introduit dans la chambre (62), et 

(d) au moins une sortie (16,1 8), dans le boTtier, 
a travers laquelle du liquide qui comporte de la 
matiere chimique qui y est dissoute s'ecoule 
hors de la chambre (62), la sortie (16, 18) com- 
prenant un tuyau dresse (20) de debordement, 
positionne pourconserver la chambre (62) sen- 
siblement inondee de liquide pendant un fonc- 
tionnement du dispositif d'alimentation (2). 

2. Dispositif d'alimentation en produit chimique (2) sui- 
vant la revendication 1 , caracterise en ce que I'en- 



tree (24) est situee dans une paroi laterale (12) du 
boitier. 

3.. Dispositif d'alimentation en produit chimique (2)sui- 
5 vant la revendication 2, caracterise en ce que la 
paroi laterale (12) est sensiblement cylindrique. 

4. Dispositif d'alimentation en produit chimique (2)sui- 
vant la revendication 2 ou 3, caracterise en cequ'il 

w comprend en outre une plaque de base (14) fixee 
aux parois laterales (12) du boTtier et formant une 
extremite inferieure de la chambre (62), les surfa- 
ces interieures (56) d'aussi bien les parois laterales 
(1 2) que de la plaque de base (1 4) determinant en- 
's semble la chambre (62) du boitier. 

5. Dispositif d'alimentation en produit chimique (2)sui- 
vant la revendication 4, caracterise en ce que le 
tuyau dresse (20) de debordement s'etend a travers 

20 ladite plaque de base (14). 

6. Dispositif d'alimentation en produit chimique (2) sui- 
vant Tune quelconque des revendications 1 a 5, ca- 
racterise en ce que le tuyau dresse (20) de debor- 

25 dement est positionne le long d'un axe longitudinal 
du boitier. 

7. Dispositif d'alimentation en produit chimique (2)sui- 
vant I'une quelconque des revendications 1 a 6, ca- 

30 racterlse en ce qu'il comprend en outre un couver- 
cle (26) fixe, en particulier fixe de maniere reversi- 
ble, au boitier pour fermer la chambre (62) par rap- 
port a I'environnement exteme. 

55 8. Dispositif d'alimentation en produit chimique (2) sui- 
vant la revendication 7 ; caracterise en ce que le 
couvercie (26) est fixe de maniere reversible au boT- 
tier. 

40 9. Dispositif d'alimentation en produit chimique (2) sui- 
vant I'une quelconque des revendications 1 a 8, ca- 
racterise en ce que le recipient (34) et/ou la plaque 
de base (14) sont sensiblement cylindriques. 

45 10. Dispositif d'alimentation en produit chimique (2)sui- 
vant la revendication 9, caracterise en ce qu'une 
pluralite de recipients (34) sont supportes dans la 
chambre (62). 

50 11. Dispositif d'alimentation en produit chimique (2) sui- 
vant I'une quelconque des revendications 1 a 10. 
caracterise en ce que la matiere chimique solide 
se presente sous la forme de tablettes et en ce que 
le recipient (34) comporte un sommet ouvert pour 

55 y recevoir les tablettes. 

12. Dispositif d'alimentation en produit chimique (2) sui- 
vant I'une quelconque des revendications 1 a 11, 
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earacterise en ce qu'il comprend en outre une pla- 
que de support (32) qui supporte ledit recipient (34) 
la plaque de support (32), etant en particulier recue 
de maniere coulissante dans la chambre (62) du 
bottier. 

13. Dispositif d'alimentation en produit chimique (2) sui- 
vant la revendication 12, earacterise en ce que la 
plaque de support (32) comporte une pluralite 
d'ouvertures (38) pour permettre le passage de li- 10 
qutde introduit dans la chambre (62). 

14. Dispositif d'alimentation en produit chimique (2) sui- 
vant I'une quelconque des revendications 1 a 13, 
earacterise en ce que chaque recipient (34) com- ' is 
porte un couvercle plein, et en ce que la plaque de 
support (32) a un diametre sensiblement le meme 
que celui de la chambre (62) et . repose sur des 
moyens de support qui font saillie des parois late- 
rales (12). 



20 



1 5. Dispositif d'alimentation en produit chimique (2) sui- 
vant la revendication 14, earacterise en ce qu'au 
moins trois recipients (34) sent supportes dans la- 
dita chambre (62) et en ce qu'une partie du tuyau 25 
dresse de debordement (20) qui s'etend a travers 
la plaque de base (14) est connectee a un raccord 
de sortie (16). 
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Figure 2 
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ELAPSED FLOW TIME (HOURS) 

Figure 4c 
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ELAPSED FLOW TIME (HOURS) 

Figure 4d 
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Figure 4e 



